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Abstract:  
Brittany can pride itself on the Armorican arrowheads found in Early Bronze Age graves (2150-
1700 BC). In the present state of knowledge, these are the only specialized craft products in knapped 
flint produced in this region at the western edge of continental Europe. Admired since the 19th 
century, these flint arrowheads have never really been studied. Due to the wealth of graves and grave-
goods, a relatively precise study can be undertaken of the development of these craft products, despite 
the low number of reliable radiocarbon dates. 
These arrowheads are characterized by a well-defined type (pointed tang and oblique barbs) most 
often combined with ogival form. Raw materials show the selection of a high quality yellow 
translucent flint, of which the origin has to be sought at more than 400 kilometers (Lower Turonian 
flint from Cher Valley). From a technical point of view, Armorican arrowheads reveal a great mastery 
of retouch by pressure-flaking. This skill is written in stone by the perfection of forms, the extreme 
thinness (until 2,5 mm thick) and very long barbs (until 25 mm long). Such work could not have been 
done without the use of copper, even bronze, awls. Moreover, some marks may testify to the 
implication of these tools. On 549 arrowheads that have reached to us, none of them presents 
diagnostical impact features. However, use-wear analysis indicates that most of them were hafted 
(adhesive traces, bright spots, blunt edges). These facts suggest that they are less functional 
arrowheads than objects for the show. In the graves, Armorican arrowheads are frequently set down 
carefully in wooden boxes taking the shaft off.  
The Armorican arrowheads with their exotic raw materials, their high-degree of technicality, and 
their absence of use, have all features of a prestige good. They have been discovered by dozens in few 
graves under barrows with very rich funeral items (bronze daggers decorated with golden pins, 
precious bracers, silver beakers, etc.). According to these obvious facts, they symbolize the power of 
the elites. The genesis of Armorican arrowheads are in all likelihood explained by a climate of 
increasing social competition, which express itself in Brittany by an individualization of burial rites, a 
development of metalworking and a reorganization of territories. 
In this article, we will stress on raw materials selection, technology and know-how, as well as 
use-wear analyses. All these approaches will help us to trace the biographies of the Armorican 
arrowheads. 
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1. Introduction 
Brittany can pride itself on productions of outstanding projectile points, the Armorican 
arrowheads, recovered from Early Bronze Age tombs (2150-1600 BC). More than one 
thousand tumuli are known from this period in Brittany but only 32 yielded Armorican 
arrowheads (Figure 1). From the neighbouring regions, three further graves have contained 
Armorican arrowheads but they are located quite far from the core area in western Brittany: 
around ten arrowheads in Fosse-Yvon barrow (Beaumont-Hague, Manche, Normandy), six in 
Loucé barrow (Orne, Normandy) and one in the passage tomb of Tumulus de la Motte 
(Pornic, Loire-Atlantique, Pays-de-la-Loire). The arrowheads from these three graves are not 
examined in this article (some could have been imported from Brittany, others could be local 
imitations). 
In most cases, the Breton graves with Armorican arrowheads were covered by cairns or 
huge tumuli that may measure 6 m in height and 60 m in diameter. The grave architecture 
greatly varies: megalithic slabs used for the covering or the walls, straight or vaulted dry-
stone walls, wooden features, coffins or floors occurring in multiple combinations. Generally, 
the acid soil conditions dissolved all the skeletal remains except for a few cases which 
confirm that the graves of the Early Bronze Age were individual burials although rare double 
or triple burials are known. 
In all, 762 arrowheads were discovered in these tombs from Brittany; frequently tens and 
up to 60 specimens were present in the same grave. Nonetheless, only 549 pieces have been 
preserved, the others have been lost, stolen or modified for other purposes (assembled on a 
jewel or used as a lighter stone during the 19th century; Lukis, 1886; Bertrand, 1891).  
In the burials, very abundant grave goods, seemingly placed in wooden boxes, 
accompanied the Armorican arrowheads (Prigent, 1880, 1881; Martin & Berthelot du 
Chesnay; Martin & Prigent, 1907; Briard, 1970). The most striking example is certainly the 
deposit of numerous daggers made of copper alloy (up to ten in a single grave). Fair 
preservation conditions permitted the survival of organic remains such as the scabbards of the 
daggers thanks to the presence of metal oxides. Personal ornaments of distant origin were also 
discovered in these burials: pendants and wrist guards made from Baltic amber (Gardin, 
1996), wrist guard made from Whitby jet (Yorkshire, Northern England; Needham, 2009), 
gold or silver spiral chains, probably of Iberian origin, and pendants made from jadeite 
originating from the Monte Viso area (Italy; Nicolas et al., 2013). In summary, tombs 
including Early Bronze Age arrowheads are rare, monumental and richly equipped. For these 
reasons, they were identified as being burials of Early Bronze Age chiefs in Brittany (Briard, 
1984).  
The Armorican arrowheads are present in exceptionally high numbers in the burials of 
these elites. This raises a question about the status of these projectile points: were they 
ordinary arrowheads or specific productions? What makes them particular? Their shape, their 
material or the way they were manufactured? Were these arrowheads strictly funerary 
offerings or were they everyday implements? Were they used, and, if this is the case, for what 
purposes? In sum, were these prestige items? In order to answer all these questions, we 
developed multiple approaches based on typology, the study of raw materials, technology and 
use wear analyses, with the aim of tracing their biographies, from their manufacture to their 
use and finally their deposit in the graves. In addition, the important number of burials and 
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accompanying grave goods makes it possible to develop a rather detailed picture of the 
evolution of this craft despite the small number of reliable radiocarbon dates. 
 
 
Figure 1. Distribution map of the Early Bronze Age graves including Armorican arrowheads in Brittany 
(mapping C. Nicolas). Côtes-d’Armor: 1. La Motta, Lannion; 2. Crec'h-Perros, Perros-Guirec; 3. Mouden-Bras, 
Pleudaniel; 4. Rumédon, Ploumiliau; 5. Tossen-Kergourognon, Prat; 6. Tossen-Rugouec, Prat; 7. Brun-Bras, 
Saint-Adrien; 8. Porz-ar-Saoz, Trémel; 9. Tossen-Maharit, Trévérec; Finistère: 10. Kerodou, Beuzec-Cap-Sizun; 
11. Coatanéa, Bourg-Blanc; 12. Le Rhun, Concarneau; 13. Prat-ar-Simon-Pella, Lannilis; 14. Cosmaner, 
Plonéour-Lanvern; 15. Fao-Youen, Plonéour-Lanvern; 16. Kerhué-Bras, Plonéour-Lanvern; 17. Kersandy, 
Plouhinec; 18. Lescongar, Plouhinec; 19. Cazin, Plouigneau; 20. Goarillac'h, Plounévez-Lochrist; 21. Kernonen, 
Plouvorn; 22. Keruzoret, Plouvorn; 23. Lambader (?), Plouvorn; 24. Kerguévarec, Plouyé; 25. Kerlivit 2, 
Pouldergat; 26. Kervini Nord, Poullan-sur-Mer; 27. Kervini Sud, Poullan-sur-Mer; 28. Limbabu, Saint-
Thégonnec; 29. Graeoc 2, Saint-Vougay; Morbihan: 30. Coët-er-Garf, Elven; 31. Cruguel, Guidel; 32. Saint-
Fiacre, Melrand. 
 
2. Typology of the Armorican arrowheads 
The Armorican arrowheads are characterised by oblique barbs associated with a pointed 
tang, except for some cases in which the tang is rounded or substituted by a concave base 
(Briard & Giot, 1956; Nicolas, 2013). Only a few arrowheads were found out of grave 
context: at present, six specimens have been recorded. They are rather small and match the 
smallest ones discovered in the burials (Figure 2).  
We distinguished nine different types based on the shape of the tang or of the concave 
base, to the overall shape of the arrowhead (concave triangular, triangular, sub-triangular, 
ogive-shaped, pointed horseshoe arch shape), the length/width ratio and the length of the 
barbs (Nicolas, 2011, 2013; Figure 3 & Table 1). 
The short and medium shapes (Rumédon, Cazin, Kerguévarec, and Kernonen types) are 
by far the most numerous (Figure 4, a). The elongated ogive-shaped arrowheads (Kervini, 
Limbabu, Graeoc types) show a clearly differentiated distribution in that the arrowheads with 
long barbs (Limbabu and Graeoc types) are clustered in the north-western part of Finistère 
(Figure 4, b). This picture suggests the existence of several production places in Brittany. 
Finally, the triangular arrowheads (Cruguel and Keruzoret types) occur in small numbers (18) 
and do not show a particular distribution pattern (Figure 4, c). 
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Figure 2. Comparison between arrowheads found inside and outside the graves. 
 
3. Typo-chronology 
The Armorican arrowheads derived quite clearly from the main type of Bell Beaker 
arrowheads (ca. 2500-2000 BC) with squared tang and squared barbs, that are found in most 
part of the Western Europe (Nicolas, 2013; Bailly, 2014). We know some intermediary 
arrowheads with pointed tang and squared barbs or with squared tang and slanted barbs, 
found both in late Bell Beaker burials and graves of the beginnings of the Early Bronze Age, 
illustrating a short sequence of elaboration of the Armorican type from the Bell Beaker 
arrowheads (Nicolas, 2011a, 2013). 
The abundant material recovered from the burials including arrowheads enabled Stuart 
Needham (2000) to propose an initial seriation of these graves. Based on our arrowhead 
typology and taking into account distinct regional variability, it was possible to further refine 
this typo-chronology (Nicolas, 2013). It was possible to recognise three stages illustrating the 
continuous evolution of the Armorican arrowheads (Figure 5). During stage 1, the short and 
almost triangular pieces (Cazin type) tend to develop towards short (Kerguévarec and 
Rumédon types) or medium ogive-shaped arrowheads (Kernonen type). During stage 2, the 
ogive-shaped arrowheads are elongated and distinct types show long barbs (Limbabu and 
Graeoc types). During stage 3, the arrowheads are triangular in shape with a tang (Cruguel 
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type) or alternatively a concave base (Keruzoret type). Two specimens made from copper 
alloy may be interpreted as being imitations of flint arrowheads (Figure 5). 
 
 
Figure 3. Types of Armorican arrowheads (drawings C. Nicolas). 
 
Table 1. Typology and inventory of the arrowheads found in the Early Bronze Age grave from Brittany. 
Type Tang Form 
Ratio 
length/width 
Length of the 
barbs 
Total 
number 
Keruzoret None triangular 2 - 3 - 8 
Cruguel Pointed 
concave triangular to 
triangular 
1,5 – 3 - 9 
Cazin Pointed sub-triangular 1 - 2 < 12 mm 20 
Kerguévarec Pointed ogive-shaped 1 - 1,49 < 12 mm 93 
Kernonen Pointed ogive-shaped 1,5 – 1,99 < 12 mm 192 
Kervini Pointed ogive-shaped 2 – 3 < 12 mm 82 
Limbabu Pointed ogive-shaped 2 – 3,5 ≥ 12 mm 82 
Graeoc Pointed 
pointed horseshoe arch 
shape 
2 – 3 ≥ 12 mm 3 
Rumédon Rounded 
Subtriangular to ogive-
shaped 
1 - 2 < 12 mm 10 
    Other type 8 
    Undefined 111 
    Unknown 144 
    Total number 762 
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Figure 4. Distribution maps of the different types of Armorican arrowheads (map & drawings C. Nicolas). 
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Figure 5. Evolution of the Armorican arrowheads (drawings C. Nicolas). 
 
Three reliable and precise radiocarbon dates are available which do not challenge the 
general pattern of this seriation. Stage 1 is dated by the burial of Brun-Bras (Saint-Adrien, 
Côtes-d’Armor; Briard, 1978) to 3650 ± 35 BP (GRN-7176), i.e. between 2137 and 1929 cal. 
BC (95.4 %). Stages 2 and 3 cannot be subdivided and seem to be contemporaneous. These 
dates range between 2016 and 1771 cal BC (95.4 %) and they stem from the barrow of 
Crec’h-Perros (Perros-Guirec, Côtes-d’Armor; 3542 ± 22 BP, UBA-11989; personal 
communication with Henri Gandois), attributed to stage 2, and from the grave of Saint-Fiacre 
(Melrand, Morbihan; 3555 ± 35 BP, SUERC-30676; communication with Alison Sheridan), 
attributed to stage 3. Stages 1 and 2/3 overlap by almost one century because of the 
inaccuracy of radiocarbon dating. To put it simply, stage 1 can be dated between 2150 and 
1950 BC and stages 2 and 3 between 1950 and 1750 BC. This subdivision fits the chronology 
established for Southern Germany and Switzerland distinguishing Bronze A1 and A2 (Voruz, 
1996; Hafner and Suter, 2003), as well as the chronology established for the British Isles 
(Needham et al., 2010). 
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4. The raw materials 
The Armorican arrowheads show the use of a large variety of raw materials. It was 
possible to record 25 different facies ranging from translucent or semi-translucent colours 
(colourless, grey, honey-coloured, orange, red, brown) to more opaque colours (grey or 
honey-coloured).  
During stage 1, almost all of these facies were employed but the use of translucent 
honey-coloured or dark honey-coloured flints and honey-coloured, red or grey semi-
translucent flints was predominant. The best example of this diversity is the barrow of 
Kernonen (Plouvorn, Finistère; Briard, 1970) which yielded 60 arrowheads deposited at three 
spots within the burial. 30 arrowheads were made from opaque and translucent flint covering 
a wide range of colours from honey-coloured to orange, red, and pinkish and to grey and 
black (Figure 6). These arrowheads seem to have been placed in a wooden box. 
 
 
Figure 6. Arrowheads stemming from one of the wooden boxes found in the Kernonen barrow at Plouvorn, 
Finistère (photo C. Nicolas). 
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During stage 2, this diversity of raw materials was severely restricted. The arrowhead 
series were much more homogeneous and were mainly manufactured from honey-coloured 
translucent flint (64.4 %). This proportion strongly increases when considering the only 
projectile points with long barbs of the Limbabu and Graeoc types stemming from the north-
western part of the Finistère: 82.3 % of them were made of honey-coloured translucent flint, 
whereas 10.6 % were manufactured from dark honey-coloured translucent flint, honey-
coloured semi-translucent flint, grey- honey-coloured translucent flint or orange translucent 
flint. Simultaneously, in the remainder of Brittany, several assemblages are entirely or 
partially comprised of arrowheads made of grey flint, most often opaque but sometimes also 
translucent flints (Figure 7).  
 
 
Figure 7. Arrowheads from the Limbabu grave at Saint-Thégonnec, Finistère (top) and from the Lescongar 
barrow at Plouhinec, Finistère (bottom) (photo C. Nicolas). 
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During stage 3, the honey-coloured translucent flint remains predominant but it is 
invariably accompanied by a range of other types which are apparently only variations. 
The large number of arrowheads made of honey-coloured translucent flint allows us to 
depict a wide-ranging picture of its characteristics. We are dealing here with fine-grained flint 
including various intraclasts. Calcareous inclusions are amongst the most numerous and they 
are smaller than 1 mm, about 1 mm or even as large as 10 mm. They occur in varying scatters 
and are sometimes completely absent from the matrix. Pinkish, red or violet zonation and 
more rarely colourless, black or orange ones can be recognised.  
At first sight, it seems impossible that this fine-grained translucent honey-coloured flint 
stems from the Armorican massif that hosts not a single primary flint source (Marchand, 
2012; Figure 7, top). Flint pebbles originating from the coastal belt exhibit similar colours but 
their texture is often coarser. Moreover, no cortex or subcortical zones were ever observed on 
the arrowheads which may support the hypothesis of local origin of the honey-coloured flint. 
We therefore have to turn towards flint sources located outside the Armorican massif. The 
eastern margins of this massif are at about 200 km from the main distributions of Armorican 
arrowheads: several types of honey-coloured translucent flint are found in the Paris Basin but 
its western part is imperfectly documented. The best element of comparison is the honey-
coloured flint of Meusnes procured from the Lower Turonian levels in the Cher valley. This 
latter type occurs in various colours: honey-coloured, light brown, grey, greenish, black. An 
opaque zoned variety exhibiting bright colours, ranging from yellow to red, is also attested 
(Aubry, 1991, p. 106). It also contains the same types of intraclasts as the honey-coloured 
flint of the Armorican arrowheads (bryozoans, quartz microgeodes, manganese dendrites). 
The red-coloured variety is probably a patina due to a ferruginous impregnation in a context 
of terraces or detrital spreadings where a large amount of iron is flowing in the waters and the 
soils (Masson, 1981). Equally, the large number of raw material facies can probably be 
explained by the wide colour range of the Meusnes flint (Nicolas, 2012).  
The honey flint from Meusnes and its possible variants are clearly the most common in 
the assemblages of Armorican arrowheads. Nonetheless, distinct translucent, semi-translucent 
or opaque flint types encountered do not match the description of the Meusnes flint. Most 
often this is high quality flint of probable Cretaceous origin the provenience of which could 
not be identified. The grey opaque flint types as well as distinct semi-translucent flint types of 
poor quality may have been recovered from gravel barrier on the coast (Figure 7, bottom). 
However, the absence of cortical zones makes it impossible to confirm this assumption. It was 
possible to identify several flint types that occur in anecdotic quantities: one arrowhead was 
knapped on rock crystal, three on Upper Turonian flint originating from the Grand Pressigny 
region and six specimens were probably manufactured from Bajocian or Bathonian flint 
stemming from the Anglin valley in the Vienne region (Fouéré, 1994; Primault, 2003).  
Raw material was possibly procured in close proximity to the local sources: two 
arrowheads of honey-coloured flint present a small zone of beige-coloured fine and grained 
cortex, rather indicating procurement near the primary sources. However, the raw material 
could also have been procured further downstream. Lower Turonian flint blocks occur in the 
alluvium of the Cher River, and they were then transported by the Loire River up to the 
estuary at Saint-Nazaire (Loire-Atlantique). From there, the sea currents deposited small 
nodules along the Atlantic coasts. Pebbles with a maximum size of 10-15 cm can be observed 
in the gravel barriers of the Morbihan and the Pays-de-la-Loire. In the Loire estuary, the 
blocks still measure up to 40 or 50 cm (personal communication with Philippe Forré). These 
different possibilities of flint procurement do not necessarily exclude each other. The 
hypothesis of procurement in the Loire estuary seems attractive. This is the most important 
source containing high-quality material which is located the closest to Brittany. In addition, 
the Loire River drained the whole amount of flint pebbles encountered on its course and one 
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of its tributaries, which may explain the variety of flint types used for the manufacturing of 
the Armorican arrowheads.  
 
5. Technology 
Reconstructing the operational sequence of the Armorican arrowheads is a difficult task 
because only finished, highly retouched products are known. For 25 arrowheads only it was 
possible to recognise the nature of their blanks: these are flakes originating from full debitage 
(18), cortical flakes (3), Kombewa flakes (3) and patinated flakes (1). The use of these 
supports varies just as much: the arrowheads are generally shaped in the direction of debitage 
(29) but also in the opposite direction (10) or used laterally (14). The production and the use 
of the blanks were apparently not determined by a strict operational scheme. The adaptation 
of the volume of the blank to the planned arrowhead seems to be important. No traces of heat 
treatment have been recorded, despite its frequent use in Prehistory for pressure-flaking. 
Some arrowheads are indeed red-coloured but this is most probably due to a coloured patina. 
Especially, no differences of brightness between blank and retouch have been recorded, which 
should be expected in case of heat treatment (Masson, 1981; Inizan & Tixier, 2000). 
The shaping of the Armorican arrowheads apparently starts with a preform made by soft 
organic percussion as is suggested by the small and scaled removals observed on several 
pieces. The shaping is then continued by pressure flaking, as is attested to by clearly concave 
first negatives of removal, fine and regular removals and sharp micro-overhangs left on either 
side of the pressure point (Pelegrin, 2004). The use of an awl made from copper alloy is 
demonstrated through the presence of small pressure points (< 1 mm) and of slight greyish 
green traces left by unsuccessful retouch (Nicolas, 2013; Figure 8). The retouch types are 
generally covering (91 %) and more rarely invasive (7.9 %) or short (1.1 %). The most 
frequent combinations are parallel (51.6 %), transverse (32.8 %), multidirectional (14.7 %) or 
more rarely rippled (0.9 %). These different retouch combinations are generally present on the 
same assemblages of arrowheads (Figure 9). Most of the pieces manufactured in this way are 
perfectly biconvex. The edges were systematically regularised by particularly fine 
microretouch (< 2 mm long). 
The most critical moment in the manufacture of an Armorican arrowhead is the knapping 
of the tang and the barbs. Each removal requires controlled pressure that is sufficient to 
remove the flake and to avoid overshot. The more the knapping progresses, the greater the 
risk of breaking the tang or the barbs: all efforts may be ruined by an unfortunate counter-
blow by the compressor. Plunging marks, which occurred during notching or retouching, 
attest to the difficulty of this operation. 
The shaping of the tang and the long barbs requires the use of high-quality material 
(honey-coloured flint of Meusnes) as well as sophisticated knapping in shaping an arrowhead 
that is both slender and thin; this is very well demonstrated by the Armorican arrowheads in 
the northern part of Finistère (Figure 10). We could state that the arrowheads in this sector 
had an elongated ogive-shaped form and long barbs during stage 2 of the Early Bronze age. 
They are extremely slender and thin, measuring generally between 2.6 and 4.1 mm in 
thickness. Only a few arrowheads of the Limbabu type measure between 4.2 and 5.3 mm in 
thickness. The long ogive-shaped arrowheads are clearly distinguishable from the shorter and 
thicker specimens of the preceding stage. It clearly appears that greater thickness was required 
in order to shape the tang and the long barbs by striking off longer blanks. During stage 3, the 
triangular, still elongated arrowheads become thicker but they are also characterised by the 
abandonment of the tang (Keruzoret type): as the preform was not thin enough, it was not 
possible to shape long barbs and tang. 
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Figure 8. Greyish green traces on Armorican arrowheads indicating the use of copper (or copper alloy) awl for 
pressure-flaking (photo C. Nicolas). These greyish green traces are located in key spots of the chaîne-opératoire. 
The first one (1) is located on a crystalline inclusion of the flint, which has hampered the pressure flaking. The 
knapper succeeded in removing the left part of the inclusion but removals stopped against the left part, leaving a 
step 1,4 mm thick visible on the profile. The knapper tried to remove it by pressure. By this way, he managed to 
do three removals, clearly visible by two concave beginnings. Below the second concavity, we could see two 
greyish green traces, indicating a last attempt to do a fourth removal. In the two other cases, the knapper should 
have tried to eliminate a hinged removal (2) or to correct a slight asymmetry of the spaces between barbs and 
tang (3). 1. Tossen-Rugouec, Prat, Côtes-d’Armor; 2. Graeoc 2, Saint-Vougay, Finistère; 3. Rumédon, 
Ploumiliau, Côtes-d’Armor. 
 
6. Craft specialization and organization of the production 
The Armorican arrowheads doubtlessly required a high level of skills in order to master 
all the stages of the operational sequence and to control pressure flaking with maximum 
accuracy. Experiments were carried out by Frédéric Leconte according to an operational 
sequence similar to the one observed on the archaeological pieces (Nicolas, 2013). These 
experiments revealed that a self-taught knapper after two years of daily practice will master 
the knapping of arrowheads with barbs of 12 mm length (Limbabu type) and of arrowheads 
with barbs of 16 mm length after several additional months of training. Yet, Frédéric Leconte 
was not a complete novice in flint knapping and he practised for about ten years (knapping 
mostly handaxe). Two to three years could be therefore the minimum time span to master the 
manufacturing of Armorican arrowheads. This apprenticeship period is certainly different 
from that of prehistoric times. The teaching provided by the knapping masters probably 
encouraged the progress of the apprentice. In Western Europe, few communities carry on 
high-skilled production of flint artefacts during the Bronze Age. The most famous example is 
the Danish flint daggers. We are dealing in both cases with bifacial technology of flint 
working but the size of products and the know-how required are different. Nonetheless, these 
flint daggers offer a good benchmark about craft specialization. The most striking pieces of 
Danish daggers require a high degree of know-how: preforms could be knapped by a skilled 
apprentice but the final pressure-flaking takes years of practice for a self-taught knapper  
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Figure 9. The arrowheads from Graeoc 2 barrow, Saint-Vougay, Finistère: an example of the variety of retouch 
with transverse, parallel or multidirectional retouch combination (drawings C. Nicolas). 
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(Apel, 2001, 2008; Stafford, 2003). For imparting this technical tradition, Jan Apel (2001) proposed 
that the daggers production was based on an apprenticeship system and was the privilege of specific 
lineage or clan, as well as access to sources of flint of good quality and sufficiently large. This kind of 
organization could be effective for the production of Armorican arrowheads. Regarding to the raw 
materials, the acquisition of the translucent honey-coloured flint could have been done directly by the 
craftsmen of Armorican arrowheads venturing in areas not necessary friendly or by exchange 
involving a control on the quality and the volumetry of the flakes used as blanks. 
 
 
Figure 10. Diagram of the length/thickness ratio of the Armorican arrowheads from the northern part of 
Finistère. 
 
As we know only the finished products in burials, it is impossible to reconstruct the 
whole chaîne opératoire of the Armorican arrowheads and the ways of the organization of 
their production. The scarcity of Armorican arrowheads out of Brittany (except few 
exceptional finds in the neighbouring areas or coarse copies) indicates most probably a 
manufacture in this region not so far from the barrows of chiefs. Nevertheless, we know only 
few Early Bronze Age settlements and most of them have yielded a scarce lithic industry, 
excepted the dry-stone house of Beg ar Loued in Molène Archipelago (Finistère) where 
numerous flint pebbles from the coast have been knapped mainly by split percussion (Pailler 
et al., 2011). By the way, we have supervised several field surveys in northern Finistère in 
order to find Early Bronze Age domestic sites or workshops with elements of the chaîne-
opératoire of the Armorican arrowheads. In the neighbouring (around 3 km) of barrows with 
Armorican arrowheads (Figure 1, no. 13 and 29), two surface sites very similar (Langristin, 
Plounévez-Lochrist and Kerfricho, Lannilis) have yielded stone artefacts which could match 
with a Late Neolithic or an Early Bronze Age date: the lithic industry is characterized by 
direct or split percussion, a predominance of scrapers and a sandstone sharpener (supposedly 
for metal). The main feature in both cases is the presence of a yellow translucent flint, similar 
of the one used for the Armorican arrowheads, representing around 25 % of the flints (other 
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flints are mainly sea pebbles). This yellow translucent flint has been taken from deposits close 
to the primary sources (beige-coloured fine and grained cortex) or from rivers (smooth neo-
cortex). Unfortunately, no pieces of this yellow translucent flint could match with the bifacial 
knapping of the Armorican arrowheads, even if tiny flakes (around 0,5 cm) have been 
collected. Furthermore, this yellow translucent flint has been knapped like the flint pebbles, 
by direct percussion with hard hammer or split percussion until little exhausted cores (around 
2-3 cm). Only excavations could help in dating the import of this yellow translucent flint and 
its relationship or not with Armorican arrowheads production (Le Goffic, 1995; Nicolas, 
2010, 2011b). 
 
7. Use wear analyses 
Use wear analysis with a stereo microscope and a metallographic microscope was carried 
out according to the conventional protocols used in this field (Keeley, 1980). Only three series 
of Armorican arrowheads stemming from Brun-Bras (Saint-Adrien, Côtes-d’Armor; Briard, 
1978), Crec’h-Perros (Perros-Guirec, Côtes-d’Armor; Blanchet, 2005) and Prat-ar-Simon-
Pella (Lannilis, Finistère; Le Goffic & Nallier, 2008), in total 72 projectile points, 
corresponding to 14.3 % of the entire corpus were investigated. However, this analysis was 
completed by macroscopic observations made on all the Armorican arrowheads that were 
preserved. 
 
7.1. Use wear analysis of the blanks testifying to the circulation of flake blanks? 
In three cases in which the original surface of the blank was preserved, this latter could 
be slightly distinguished from the negatives of removal. At Crec’h-Perros, the blank is 
characterised by a weak polish with loose to medium density and mat to bright polish more 
strongly marked on the higher points of the microtopography (Figure 11, no. 2). At Prat-ar-
Simon-Pella, the extent of the polish is more intense and brighter (Figure 11, no. 1). It seems 
that these alterations affected the surface of the pieces prior to retouching. It is perfectly 
possible that they were produced during transport through the friction between the flint flakes 
or through contact with the container. Similar traces were obtained after a couple of days 
when the flint pieces were transported in a leather bag. These traces became even more 
marked after several weeks of transport (Rots, 2002, p. 67-68). It seems quite logical to 
assume transport if we admit that the exogenous flint materials used for the Armorican 
arrowheads were transported and stored in the form of flake blanks.  
 
7.2. Hafting traces 
On the occasion of ancient or more recent excavations, several archaeologists observed 
the survival of shafts, glue and binding threads (Chatellier, 1880; Le Pontois, 1890; Martin, 
1904; Briard et al., 1982; Briard, 1984). The remnants of shaft bindings have disappeared 
since the excavation but the traces of glue were better preserved. These are visible to the 
naked eye in the form of brown-black deposits, sometimes associated with a brown film and 
can be identified as remnants of glue (Figure 12, no. 1 to 5). The aspect of these brown-black 
deposits is generally mat, sometimes greasy (Figure 12, no. 4). In most cases, this brown-
black matter can be observed only occasionally on the surface of the arrowheads. Often, it is 
well-preserved in small cavities such as those left by hinge fractures (Figure 12, no 4). 
Preliminary analyses (infrared spectroscopy) carried out by Maxime Rageot (doctoral student, 
University of Nizza Sophia Antipolis) made it possible to confirm that the brown-black matter 
attached to the three arrowheads found in the burial of Prat-ar-Simon-Pella (Lannilis, 
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Finistère) is indeed remnants of glue. The obtained signal matches that of plant tar or resin, 
perhaps of birch tar (personal communications with Martine Regert). 
 
 
Figure 11. Use wear analysis of two Armorican arrowheads (photo C. Guéret; drawing C. Nicolas). 1. arrowhead 
from Prat-ar-Simon-Pella grave, Lannilis, Finistère; 2. arrowhead from Crec’h-Perros barrow, Perros-Guirec, 
Côtes-d’Armor. 
 
Arrowheads exhibiting well-preserved remnants of glue are rare. In these cases, it can be 
stated that the brown-black matter covers not only the barbs (Figure 12, no. 2 and 5) but also 
the entire arrowhead: the remnants of glue are present close to or on the edges of the 
arrowheads (Figure 12, no. 1 and 2) and sometimes near to the tip (Figure 12, no. 3). Traces 
of glue are occasionally located in the centre of the piece (Figure 12, no. 3) or on a break 
(Figure 12, no. 4). This suggests that the break existed prior to the hafting of the arrowhead. 
Several examples of arrowheads with concave base dated to the Early/Middle Bronze Age in 
Denmark, Germany or the Netherlands seem to confirm this diagnosis: the glue covers the 
entire piece except for a strip 2 to 3 mm wide at the cutting edge (Piesker, 1937; Schünemann, 
1975; Butler, 1990; Vang Petersern, 2008). Under the microscope remnants of glue can be 
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recognised as thin crackled deposits or small pellets at the surface of the flint piece (Figure 
13). On one glue deposit it was possible to observe linear and parallel marks possibly left by a 
non-braided binding thread (Figure 13, no. 3).  
 
 
Figure 12. Macroscopic remains of glue (1 to 5) and bright spots (6 & 7) on Armorican arrowheads (photo C. 
Nicolas). 1. arrowhead from Brun-Bras barrow, Saint-Adrien, Côtes-d'Armor; 2. arrowhead from Rumédon 
barrow, Ploumiliau, Côtes-d'Armor; 3. arrowhead from Tossen-Rugouec barrow, Prat, Côtes-d'Armor; 4. 
arrowhead from Graeoc 2 barrow, Saint-Vougay, Finistère; 5 & 6. arrowheads from Kernonen barrow, Plouvorn, 
Finistère; 7. arrowhead from Crec’h-Perros barrow, Perros-Guirec, Côtes-d’Armor. 
 
Almost all the arrowheads observed under the microscope bore very bright spots visible 
to the naked eye (Figure 12, no. 6 and 7). These are located on the high points, mainly on the 
arris of the negatives (Figure 14). Where they are particularly large, they may slightly recover 
the cavities (Figure 14, no. 1 and 3). They are located in the lower zone of the arrowhead, on 
the barbs and above, rarely exceeding half of the piece (Figure 14). Where they are well 
developed, the bright deposits are marked by short and large striations without polished 
ground. The striations are triangular with one end larger than the other. They are parallel but 
transversal with regard to the orientation of the arrowheads. These stigmata are often 
associated with blunted pieces. On a microscopic scale, these latter are systematically marked 
along the barbs and more particularly their denticulations (Figure 14, no. 2 and 4). They 
overflow only very little, except for the end of the barbs where they tend to cover the sides, 
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associated with bright spots on the ridges of the removals (Figure 14, no. 2). They are very 
mat, coarse and often without polished component. In both cases, they cover the breaks, 
attesting that they were ancient (Figure 14, no. 4). 
 
 
Figure 13. Different aspects of glue remnants on Armorican arrowheads observed under the microscope (photo 
C. Guéret, C. Nicolas; drawings C. Nicolas). 1. arrowhead from Brun-Bras barrow, Saint-Adrien, Côtes-
d'Armor; 2. arrowhead from Crec’h-Perros-Guirec, Côtes-d’Armor; 3. arrowhead from Prat-ar-Simon-Pella 
grave, Lannilis, Finistère. 
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Figure 14. Bright spots and blunts on Armorican arrowheads (photo C. Guéret, C. Nicolas; drawings C. Nicolas). 
1. arrowhead from Brun-Bras barrow, Saint-Adrien, Côtes-d'Armor; 2 and 4. arrowhead from Prat-ar-Simon-
Pella grave, Lannilis, Finistère; 3. arrowhead from Crec’h-Perros-Guirec, Côtes-d’Armor. 
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The bright spots are very similar to taphonomic alterations, often visible on 
archaeological material. Their distribution and the pattern of the striations, however, leave no 
doubt about their functional origin. These stigmata are closely related to blunted pieces and 
seem to occur during the same period of time (Figure 14, no. 2). Most probably they result 
from transversal and repeated movements of the implement in the hafting. Equally, the 
absence of a clear directional sign, the « smoothness » and the location of the blunting are 
rather indicative of progressive development, certainly linked to the binding threads. This 
assumption would imply quite a loose hafting which enabled the piece to move in a 
transversal manner according to the direction of the striations. It should therefore be admitted 
that the hafting of these arrowheads was of poor quality and not destined for efficient shots. 
This statement is supported by the fact that no diagnostic break indicative of an impact could 
be observed on the Armorican arrowheads. The hafting of the Armorican arrowheads thus 
seems to be symbolic rather than functional and lasted long enough to cause bright spots and 
blunts. This result is no less problematic as it is difficult to demonstrate by experimentation. 
Indeed, how can these traces be reproduced when it took several years, even tens of years, to 
form them? 
According to the distribution of the bright spots and the blunt zones, the arrowheads were 
hafted with a thread passing around the barbs. In one case, this binding thread was applied on 
the glue (Figure 13, no 3). Glue was placed on the internal edges of the barbs and the tang but 
also on the external edges of the barbs. It is thought to totally cover the binding threads, the 
lower part of the arrowheads and sometimes their tip. With such a type of hafting, the long 
barbs of the Armorican arrowheads became perfectly invisible.  
 
7.3. Plant cutting, a practice both exceptional and anecdotic 
Plant gloss, unexpected on arrowheads, was recognised on four projectile points 
stemming from Crec’h-Perros (Perros-Guirec, Côtes-d’Armor). The polish is visible to the 
naked eye and on a microscopic scale it presents all the characteristics linked with the cutting 
of non-woody plants (Figure 15). It starts from the ridges of the negatives and stretches 
longitudinally into the removal cavities. It expands by 2 to 3 mm from the edges without clear 
limits. The polish is very bright with a uniform pattern, bulged, smooth and without striations. 
Its surface is pierced by many small holes. The nature of the traces and their distribution 
indicates that they were used to cut soft siliceous plant materials. The polish is large and 
cannot possibly stem from just occasional usage. Yet, it does not result from intensive use 
(several hours) as generally observed on the sickle implements. 
The four arrowheads were used without hafting – or at least without binding – for the 
cutting of plants. As a matter of fact, the hafting traces overlay the sickle gloss (Figure 14). 
The polish, distributed from the barbs to the tip without reaching the ends could not have 
developed with the hafting that covered the barbs as we could reconstruct this for the 
Armorican arrowheads in general.  
 Several alternative hypotheses as to the origin of the sickle gloss were advanced but 
none of them is really convincing when set against the facts: 
- technical polish for the brightening of the arrowheads: however, the gloss is only 
visible to the naked eye if it is closely examined and it does not seem important enough to be 
intentional; moreover, admitting such a hypothesis, one would expect polish on most or on all 
the arrowheads and not only on four specimens; 
- shooting into haystacks (Menez and Hingant, 2010): this hypothesis, although attractive 
and highly suggestive, has to be excluded. The sickle gloss is cut by the hafting traces which 
indicates that the four arrowheads were used for the cutting of plants prior to their hafting in a 
shaft; 
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- an arrow quiver made of plant materials: this hypothesis seems unlikely; indeed, if a 
quiver made of plant material had been in contact with an arrowhead, the polish should be 
present on the high points of the entire arrowhead (or at least on the parts that were not 
covered by the hafting) and not only on the edges. 
 
 
Figure 15. Plant cutting polish on arrowheads from Crec’h-Perros barrow, Perros-Guirec, Côtes-d’Armor (photo 
C. Guéret; drawing C. Nicolas). 
 
Albeit surprising, plant cutting seems to be the most probable function. The occasional 
use of a cutting tool for the cutting of plants, however, should be excluded: the polish is well-
developed and repeated on four arrowheads. The intensive use of arrowheads as sickles for 
cereal harvest cannot be taken into account either. The main, but currently unresolvable 
question is what kind of material was cut with these pieces. It is possible that these four 
arrowheads were used during manufacture for cutting the threads that served to fix the 
arrowheads on the shafts. Nonetheless, such an alienation of a highly symbolic object from its 
primary use is a significant action and it can be supposed that it took place within a 
ceremonial rite. In this regard, the gathering of plants with supposedly magic, psychotropic or 
medicinal virtues can be imagined. In any case, this practice remains anecdotal as it was 
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observed on four arrowheads discovered at Crec’h-Perros only and not at all on those 
recovered from Brun-Bras or Prat-ar-Simon-Pella. 
 
8. Discussion 
The hypothesis that the Armorican arrowheads were strictly funerary objects (Giot et al., 
1995, p. 67), knapped to be deposited in the grave is not valid. On the contrary, the analysis of 
the traces reveals that these artefacts were widely used before they became grave goods. The 
observations made under the microscope can be easily generalised on a macroscopic scale to 
the whole body of Armorican arrowheads. Hafting glue and bright spots are visible to the 
naked eye if they are closely examined (Figure 11), whilst blunted zones are evidenced by 
touch. These three aspects (glue, bright spots and blunts) are almost systematically 
encountered on the different series of Armorican arrowheads. There is evidence to suggest 
that all or at least a very large number of the arrowheads were loosely and poorly hafted; in 
such a way that use wear appeared (bright spots and blunts). Such an inoperative hafting 
together with the absence of impact marks makes these Armorican arrowheads non-functional 
objects, mounted on shafts for their exhibition only. This display is in itself contradictory 
because the long barbs of the arrowheads become invisible when the arrowhead is hafted. If 
our observations are right, what mattered was not that their owner displayed them but rather 
that it was known that he owned them. 
In many respects, the Armorican arrowheads are prestige points alienated from their 
primary function. They were manufactured on exogenous flint, probably transported in the 
form of flake-blanks. Some of the pieces had served for the cutting of plants. More 
particularly, most of them were loosely hafted and never shot with a bow. Lastly, they were 
apparently dismantled and subsequently deposited in wooden boxes as grave goods. The 
description of the remains of the wooden box indeed indicates that they measured about thirty 
centimetres in length (Briard, 1970); which cannot possibly match the length of the arrows 
(43 to 210 cm) documented in archaeological or ethnographic contexts (Cattelain, 2006).  
The Armorican arrowheads, manufactured from exogenous flint by highly skilled 
knappers, certainly craftsmen, were apparently intended for display only. There is no doubt 
that these objects were reserved for the Early Bronze Age elite. These are in addition the most 
numerous and the most distinctive objects in the tombs of these chiefs. The Armorican 
arrowheads therefore can be considered as being insignia of power. These Early Bronze Age 
chiefs probably controlled the manufacturing of the arrowheads through the procurement of 
the raw material, by supporting the craftsmen and/or by controlling the circulation of the 
arrowheads. Such specialists attached to the elite also evoke an organisation close to the 
palatial workshops in the Eastern Mediterranean (Procopiou, 2006). Nonetheless, Cathy 
Lynne Costin (1991) stresses that the social context of the production (independent craftsmen 
or attached to the elite) has to be distinguished from its spatial organisation (dispersed or 
centralised). In this regard, the case of the Mycenaean arrowheads (1650-1050 before the 
Current Era) reveals the existence of craftsmen working for the elite without being under their 
physical control. In most cases, these arrowheads were discovered in the richest graves and in 
high numbers in the palaces of Mycenae and Pylos (Parkinson, 2007; Druart, 2010). 
However, none of the administrative texts (Linear B) ever mentions the work of the stone 
knappers in the palaces whilst these documents yield abundant details on craftsmen 
manufacturing bronze, weapons, chariots, textiles or scented oils (Kardulias, 2007). The 
control of the elite over the craft does not therefore require physical control of the craftsmen 
but was carried out by other means (economic power, moral authority?). Ultimately, it is 
possible that the knappers of Armorican arrowheads lived close to the Early Bronze Age elite 
or in a more dispersed manner. 
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